Implicit versus explicit learning Working memory
Skill learning
Sequence learning Implicit versus explicit learning Working memory
Dorsolateral prefrontal cortex a b s t r a c t
The relationship between implicit/incidental sequence learning and working memory motivated a series of research because it is plausible that higher working memory capacity opens a "larger window" to a sequence, allowing thereby the sequence learning process to be easier. Although the majority of studies found no relationship between implicit sequence learning and working memory capacity, in the past few years several studies have tried to demonstrate the shared or partly shared brain networks underlying these two systems. In order to help the interpretation of these and future results, in this mini-review we suggest the following factors to be taken into consideration before testing the relationship between sequence learning and working memory: 1) the explicitness of the sequence; 2) the method of measuring working memory capacity; 3) online and offline stages of sequence learning; and 4) general skill-and sequence-specific learning.
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Although implicit sequence learning is a subconscious process which is believed to be independent from general cognitive resources such as working memory (WM), in the past few years several studies have set out to demonstrate the shared or partly shared brain networks underlying these two systems. For example, disrupting the dorsolateral prefrontal cortex (DLPFC), a structure involved in WM, with transcranial magnetic stimulation (TMS) impairs implicit sequence learning (Pascual-Leone et al., 1996; Robertson et al., 2001 ). However, the role of PFC in implicit sequence learning is controversial: while some studies found activation of the DLPFC in implicit sequence learning (Pascual-Leone et al., 1996; Robertson et al., 2001; Schwarb and Schumacher, 2009) , others failed to find such a relationship (Bo et al., 2011b; Fletcher et al., 2005; Rieckmann et al., 2010) . Moreover, several studies showed that manipulations reducing the dominance of the PFC and/or the medial temporal lobe (MTL), such as a demanding secondary task (Foerde et al., 2006) , a distractor task inserted between the learning sessions (Brown and Robertson, 2007) , hypnosis during learning (Nemeth et al., 2013) or neuropharmacological blockage (Frank et al., 2006) , had no effect or even led to performance improvements in sequence learning tasks. These latter findings support the competitive nature of the PFC-and MTL-dependent
